Abstract: This study investigates the impact of financial development on investment in South Africa between 1976 and 2014. The model estimated is based on the flexible accelerator investment model. Composite indices for bank-based and market-based financial development indicators are used as explanatory variables. The estimated model postulates that both bank-based financial development and market-based financial development have an acceleratorenhancing effect on investment. Results show that market-based financial development has a positive impact on investment in the long run, while bank-based financial development has a negative effect in the short run. Implications are that, for South Africa, market-based financial development has a positive accelerator-enhancing effect on investment in the long run. In contrast, bank-based financial development is found to have a negative accelerator enhancing effect on investment in the short run.
Introduction
Empirical economic research on the effect of bank-based and market-based financial development on investment has been relatively limited and has been concentrated on panel data studies. Furthermore, the generally accepted consensus is that financial development has a positive impact on investment. This notion is mainly explained by the attested emphasis on the effect of financial development on economic growth, without evaluating the relationship between finance and investment. However, theory seems to validate the view that financial development affects economic growth through its impact on investment.
When assessing the views and agenda of financial development and economic growth, Levine (1997) concurred that financial development affects economic growth through investment. Levine (1997) starts with a review of all the ideas and views of other economists (other than Levine) on the topic. Emphasis is on the effect of financial development on economic growth; whether the effect is plausible; and the direction of causality. Is financial development a fundamental ingredient in achieving greater economic growth? Walter Bagehot (1873), John Hicks (1969), and Joseph Schumpeter (1912) are quoted in support of a positive effect of financial development on economic growth. On the other hand, Joan Robinson (1952) contends that finance is a by-product of economic growth and not the other way round. Also, Levine notes how development economists are sceptical about the role of the financial system and how they have ignored it in their articles. Despite the above arguments, Levine gives his conclusion on the matter hesitantly. He argues that 'the preponderance of theoretical reasoning and empirical evidence suggests a positive, first-order relationship between financial development and economic growth… There is even evidence that the level of financial development is a good predictor of future rates of economic growth, capital accumulation, and technological change'. Therefore, financial development is taken as a determinant of investment (capital accumulation). Levine adopts Merton and Bodie's (1995) assertions that the primary function of financial systems is facilitating the allocation of resources across space and time in an uncertain environment. The motivation for these functions and their effect on economic growth are then extensively discussed using two channels. These channels are given as capital accumulation and technological innovation, in summary, reiterating again the importance of investment.
The illustrated motivations of financial development are mainly focusing on capital accumulation and technological innovation, which is part and parcel of either private investment or public investment, or both. Hence, there is a need for a summative and conclusive study on the theoretical underpinnings of investment vis-a-vis the construed effects/impact of financial development.
Given the above-mentioned background, this study aims to address the knowledge gap, specifically for South Africa, in modelling and assessing the impact of financial development on investment. In addition, the study adopts time series modelling techniques for a single country to avoid losing individual country-specific characteristics that are usually lost in panel regression. Furthermore, this study`s splitting of financial development into bank-based and market-based offers an added advantage in the analysis of the impact of financial development on investment -not to mention the study's associated implications for the conduct of macroeconomic policy in South Africa and/or similar countries. With the help of the less restrictive autoregressive distributed lag (ARDL) bounds testing approach, the study evaluates the impact of bank-based and market-based financial development on investment in South Africa. In addition, the study evaluates whether or not both bank-based and market-based financial developments have an accelerator enhancing effect on investment. The rest of the paper is organised as follows: Section 2 gives an overview of financial development in South Africa. Section 3 gives the related literature review. Section 4 presents the data and methodology. Section 5 gives the empirical results and the discussion of the results, while Section 6 presents the conclusion to the study.
Financial Development and Investment Dynamics in South Africa
The dynamics of financial development 1 and investment in South Africa show a progressive trend, especially in the provision of credit by the financial sector.
The level of financial development in South Africa has been improving since the early 1990s. However, not all financial indicators increased sharply between 1990 and 2014. Only domestic credit and private credit increased sharply, rising from below the 100% level to above the 120% level. The M2/ GDP ratio increased from 40% in 1965 to 59% in 2014. The government credit to GDP ratio increased from 11% in 1965 to 19% in 2014. However, the share of total deposits as a percentage of GDP decreased from 60% in 1965 to 42% in 2014. Graph 1 summarises trends of credit, deposits, and broad money for South Africa between 1965 and 2014.
The ratio of domestic credit to GDP is an indicator of financial depth and development. The ratio of domestic credit to GDP and the ratio of private credit to GDP appear to closely mirror each other, which tends to imply that private credit forms a greater part of all forms of domestic credit. On the other hand, deposits in South Africa have decreased from 60% in 1965 to 42% in 2014. Deposits act as a proxy for the supply of loanable funds available to the banks for lending purposes (Dutta & Roy, 2009) . A look at the deposits to domestic credit ratio shows an increase in the efficiency of financial intermediaries in credit creation and provides evidence of financial development in the South African economy, especially after 1990 (Muyambiri & Odhiambo, 2014 ).
On the other hand, investment trends, proxied by the ratio of gross fixed capital formation (GFCF) as a ratio of GDP, show decreasing levels in the later years compared with the earlier years. Before the late 1980s, capital investment and employment creation accounted for most of the growth in the economy (Muyambiri & Odhiambo, 2014) . In the 1990s, a decline in employment and low investment meant that labour augmentation contributed negatively to growth, and capital investment contributed only weakly to growth (Ramachandran, Clarke, Kaplan, Habyarimana & Ingram, 2007) . The strongest contributor to growth in the 1990s was productivity growth due to technological change (Fedderke, 2005) . The trend in investment spending tends to partially follow that of savings as a percentage of GDP. It is probable that these declining annual investment rates from 1980 onwards may well be ascribed to the low and declining savings rate. Graph 2 shows the trend in investment for South Africa.
Despite some improvements in the investment climate -that is, decreased interest and inflation rates, reduced corporate tax rates, and generally increasing profitsinvestment rates, although increasing, failed to exceed 24% of GDP between 1994 and 2014 (Muyambiri & Odhiambo, 2014 . The probable causes of such belowexpectation investment rates may be the unstable exchange rate, which tended to impose high costs on exporters; the high skilled worker labour cost; burdensome labour regulations; and the high cost of crime (Ramachandran, et al., 2007: 2) . However, the bulk of the overall decline in the investment effort since the 1970s is due to the reduction in public investment (Rodrik, 2008 ).
Literature review
Financial development, savings, government spending, monetary policy, and many other issues have been taken in most theoretical discussions as underlying factors in the achievement of components required for economic growth. Investment has been taken as one of the fundamental requirements for such economic growth. Furthermore, a number of theories have emerged to explain investment behaviour in developed countries. One of the theories that have been used to explain investment behaviour is the one that is based on the acceleration principle of investment. The principle attests that, ceteris paribus, an increase in a country's output will require a proportionate increase in its stock of capital equipment -that is, the level of output or the changes in aggregate demand determines investment or the change in capital stock. The flexible accelerator model is a modification of the accelerator model. The connection between investment and output growth through the accelerator principle has been confirmed by many studies in the economic literature (see Greene & Villanueva, 1991; Ndikumana, 2000; .
On the other hand, financial development has been explained in the theoretical literature as being an important determinant of economic growth through its assumed positive impact on investment or, as Levine (1997) concurs, through its positive effect on capital accumulation and technological innovation. In addition, the works of McKinnon (1973) and Shaw (1973) argued that financial liberalisation would lead to financial development. Financial development was taken to inadvertently raise allocative efficiency through higher savings, deposits, credit provision, and investment.
Despite theory alluding to the relationship between financial development and investment, there is still a need to empirically ascertain the state of the relationship between the two variables. For example, does the need for increased investment induced by output growth cause an increased demand for the functions and products of the financial sector (the accelerator-enhancing effect)? Is financial development a direct determinant of investment?
A limited number of studies have investigated the impact of financial development on investment. Masih (1979) , in his study on the role of financial institutions in financing private investment in Pakistan, found private investment to be positively related to the availability of funds rather than to the price of funds (interest rates). Masih (1979) used the following variables: long-term loans and investments of all financial institutions to private large-scale manufacturing sector, long-term loans and investments of all financial institutions to the entire private sector, total loans, total deposits, demand deposits, time deposits, gross private fixed investment (large-scale manufacturing sector), gross private fixed investment (whole private sector), borrowings from the State Bank of Pakistan, holdings of securities, loans to the government by banks, deficit financing by the government, a dummy variable for change in government, and excess liquidasset holdings by banks. The methodology employed was ordinary least squares supported by structural equation modelling. In a later study for the same country (Pakistan), Ali, Shamsi, Panhawar & Bashir, R (2013) asserted that financial development positively impacts on domestic private investment. Ali et al. (2013) empirically investigated the relationship between financial sector development and domestic private investment in Pakistan. The study made use of ordinary least squares, using domestic private investment, real per capita GDP, terms of trade, liquid liabilities, bank asset ratio, and private sector credit to GDP as variables. Credit to private sector and liquid liabilities were found to be the most significant factors affecting investment.
In their study on 80 countries, King & Levine (1993) found that financial development indicators had a positive and significant impact on investment. Their methodology was based on simple correlations, cross-country regressions, and sensitivity analyses. The financial development indicators used in their study were the ratio of liquid liabilities of the financial system to GDP, the ratio of deposit money bank domestic assets to deposit money bank domestic assets plus central bank, domestic assets, the ratio of claims on the nonfinancial private sector to total domestic credit (excluding credit to money banks), and the ratio of claims on the nonfinancial private sector to GDP. The level of investment was measured by the rate of physical capital accumulation and the ratio of gross national investment divided by output. Rousseau (1999) , with the aid of time series econometric techniques, found that expansion of the financial superstructure played a leading role in the rapid expansion of output and investment in Japan. However, Rousseau (1999) avoided the standard financial development indicators. The model estimate made use of non-intermediary holdings of corporate stocks and bonds, GNP per capita, currency in circulation, mid-year population, assets of insurance companies, loan agricultural cooperatives, assets of savings institutions, assets of special banks, and assets of commercial banks. For measuring investment, gross domestic fixed investment and private domestic fixed investment were utilised. Xu (2000) validated the importance of investment as an important channel through which financial development affects growth. Xu (2000) studied 41 countries as he assessed financial development, investment, and economic growth. The study made use of real GDP, real domestic investment, the index of financial development, liquid liabilities/GDP, and total bank deposits/GDP. Valderrama (2003) , in his study on the relationship between banking structure and investment in Austria, found that financial variables (specifically the liquidassets-to-capital-ratio) were important determinants of investment, even more important than the user cost of capital. The variables used in the study were the cash level, a deflator of gross investment, the user cost of capital, the ratio of liquid assets to capital, liquidity ratios, and bank size. Finance (2004) studied the interrelationships between asset-based financing, investment, and economic growth in Canada. With the aid of an exploratory approach, the study made use of several financial development indicators, investment indicators, and growth indicators. Financial services development, including, for the first time, asset-based financing, were found to raise investment.
Uçan & Öztürk (2011) evaluated the financial determinants of investment for Turkey. The variables employed in this study were the total gross domestic investment as a percentage of the gross domestic product (GDP), private domestic investment as a percentage of GDP, real per capita gross domestic product, growth rate of GDP deflator, and discount rate (real interest rate). The financial development indicators included total credit to the private sector as a percentage of GDP and claims on government as a percentage of GDP. The ratio of broad money to GDP was used as a measure of the size of the financial sector. The relative importance of banks in the supply of credit was measured by the total domestic credit provided by the banking sector as a percentage of GDP. A composite index of financial development was also employed. Results from the study indicate that there is a positive relationship between total domestic investment and all four in-dicators of financial development, as measured by the composite index of financial development items. The results, though similar in nature for total domestic investment and private investment, suggest stronger effects of financial factors on private investment than on total domestic investment. The findings also suggest that high financial development is a predictor of future levels of domestic investment. In addition, real interest rates were found to negatively affect total domestic investment.
Hassan (2015) evaluated the impact of monetary policy on private capital formation in Nigeria. Although the study's main focus was not the interaction between financial development and investment, the results showed that money supply (measured by M2) and domestic credit to the private sector had a positive, significant impact on private investment. Hassan (2015) made use of the gross domestic product growth rate, exchange rate, liquidity ratio, money supply and domestic credit to private sector, interest rate, monetary policy rate, and the cash reserve ratio, using the ordinary least square multiple regression technique.
In his study on financial determinants of domestic investment in 30 countries in sub-Saharan Africa, Ndikumana (2000) found, with the aid of panel regression, a positive relationship between domestic investment (total investment and private investment) and various indicators of financial development. The variables employed in the panel regression were the real per capita gross domestic product (GDP) and gross national product per capita (GNP), the growth rate of the GDP deflator, total gross domestic investment and private investment as a percentage of GDP, the ratio of total liquid liabilities of the financial system (M3) to GDP, total credit to the private sector as a percentage of GDP, total domestic credit provided by the banking sector as a percentage of GDP, claims on government and other public entities as a percentage of GDP, and a composite index of financial development. In addition, he assumed an accelerator-enhancing relationship between investment and financial development.
Of all the studies discussed so far, only Ndikumana (2000) assessed the accelerator enhancing effect of financial development on investment, with the aid of panel regression. Some of the studies evaluated were not focused on the impact of financial development on investment but mainly on the finance to growth relationship. The main drawback of Ndikumana's (2000) study is the use of panel data, which tends to mask individual country characteristics. In addition, for all the studies, there was no division of financial development into bank-based and market-based financial development in order to assess the effect of each of these variables on investment. However, the general consensus from the aforemen-tioned discussion is that financial development seems to have a positive impact on investment.
Lahcen (2004) assessed the impact of financial liberalisation on savings, investment, and growth and found the existence of a negative effect of financial depth on private investment. The study involved five Middle East and North African (MENA) countries, that is, Egypt, Jordan, Morocco, Tunisia, and Turkey. The explanatory variables that Lahcen (2004) employed were the total liquid liabilities of financial intermediaries as a percentage of GDP; deposit money banks assets as a share of total assets; private credit by deposit money banks to GDP; private credit by deposit money banks to total domestic credit; and a financial liberalisation index constructed on the basis of the eight main dimensions of financial reforms instituted in the MENA countries. The bulk of the studies reviewed attest to the existence of a positive effect of financial development on investment.
Data and Methodology
The main data source was the World Development Indicators (World Bank, 2016). All the series were obtained from this source. The study used data for the period from 1976 to 2014.
Formulation of the General Model
Following the lead of Ramirez (1994) Therefore, we can use equation 9 to specify desired investment not only as a function of the desired level of real output but also as a function of a number of other variables, such as gross savings, and bank based and market based financial development, among others. The desired level of real output can be estimated as the resulting growth in the real per capita GDP of the previous year. That is, since equations 5 and 6 show that gross domestic investment is dependent on lags of desired capital stock, which is in turn estimated as a function of desired output growth in equation 9, it is safe to say -to a particular extent -that the previous year's output growth rate is a good estimator of the following year's expected growth 2 . In addition, to test the accelerator effect of financial development on investment, there is a need to come up with a variable that associates the change in economic growth and financial development with investment -that is, the output growth rate multiplied by the financial development indicator (Ndikumana, 2000: 391) .
Therefore, the general model to be estimated is given as:
10
Where INV -is the annual growth rate of the gross fixed capital formation (a proxy for the level of domestic investment), DRO is the growth rate of real per capita GDP (a proxy for the rate of growth of the desired level of real output), BFA is the accelerator interaction term for bank-based financial development, MFA is the accelerator interaction term for market-based financial development, RRI is the real interest rate, GDS is the gross domestic savings, and ε is the error term.
Equation 10 hypothesises that financial development enhances the effects of changes in aggregate demand, which is translated as a change in aggregate output. Therefore, higher financial developments are supplemented by stronger accelerator effects.
The indices for the bank-based and market-based financial development accelerator terms were calculated using the following formula (see Ndikumana, 2000) :
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Where BF is a financial development indicator and DRO is the desired output growth.
Three indicators of bank-based financial development were used to calculate the accelerator interaction term for bank-based financial development. The same number of indicators was used to calculate the accelerator interaction term for market-based financial development. Liquid liabilities as a ratio of GDP (M3), domestic credit to private sector as a ratio of GDP, and claims on central government as a ratio of GDP were used to calculate the composite bank-based financial development index. Stocks traded; total value as a percentage of GDP; market capitalization of listed companies as a ratio of GDP; and stocks traded, turnover ratio (%) were used to calculate the composite market-based financial development index.
The Associated ARDL Model
The auto regressive distributed lag (ARDL) bounds testing approach was utilised to examine the cointegration relationship between financial development and investment. The ARDL bounds testing procedure was used because it assumes gradual adjustment (due to distributed lags and inclusion of earlier values of the dependent variable) of investment, as also postulated by the flexible accelerator.
The ARDL representation of the cointegration test equation to be tested is therefore expressed as:
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Where all other variables are as defined, ∆ is the difference operator, α 0 is a constant, ξ 1 , α i,1 -α i, 6 and σ i,1 -σ i, 6 are the respective coefficients, and μ 1t is the error term.
The variables in equation 12 are first subjected to a cointegration test to establish whether there is a long-run equilibrium relationship. The null hypothesis of no cointegration relationship, that is: 13 is tested against the alternative hypothesis of the existence of a cointegration relationship:
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The null hypothesis indicates the non-existence of the long-run relationship. The calculated F-statistic is validated against the lower and upper bound critical values (see Pesaran et al., 2001: 300) .
If the variables included in equation 2 are found to be cointegrated, the following error-correction model will be estimated:
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Where all other variables are as defined, ECM is the error correction term and μ t is the residual term.
The speed of adjustment parameter (the lagged error-correction term, ξ 1 ) was expected to be statistically significant and negative to further substantiate the existence of a cointegration relationship.
Empirical Results

Stationarity Tests
In this study, the Augmented Dickey-Fuller Generalised Least Square, Perron (1997) PPURoot, and Ng-Perron Modified unit root tests were used to confirm that the variables under discussion were at most integrated of order 1. The confirmation of the order of integration of less than or equal to one ensures that the ARDL bounds test is an appropriate estimation technique. The test results of the variables in levels and in first differences are shown in Table 1 . Note: *, ** and *** denotes stationarity at the 10%, 5% and 1% significance levels respectively
The ARDL bounds test is applicable since the results reported in Table 1 show that the variables are confirmed to be stationary either in levels or in first differences.
Cointegration and ARDL-ECM Results
The long-run relationship amongst the variables in the general model was examined using the ARDL bounds testing procedure. The results of the Bounds F-test are reported in Table 2 . Note: *, ** and *** denotes significance at the 10%, 5% and 1% significance levels respectively
The F-test results suggest that there is a long run relationship between INV, DRO, BFA, MFA, RRI, and GDS. The estimation of the ARDL model was done with the aid of the Schwarz Bayesian Criterion (SIC) in order to choose the optimal lag. The Schwarz Bayesian Criterion was used because it was more parsimonious than the Akaike Information Criterion. The structure of the model chosen with the aid of the SIC is ARDL (1,0,0,1,0,0). The long-run coefficients are reported in Table 3 while those for the short run are reported in Table 4 . Note: *, ** and *** denotes significance at the 10%, 5% and 1% significance levels respectively Note: *, ** and *** denotes significance at the 10%, 5% and 1% significance levels respectively
The long-run results reported in Table 3 show that the coefficient for marketbased financial development is statistically significant and positive. The coefficient for bank-based financial development was found to be statistically insignificant. The coefficient for savings is statistically significant and positive.
However, the estimated short-run function, as presented in Table 4 , has a statistically significant and negative coefficient for bank-based financial development. The coefficient for market-based financial development was found to be statistically insignificant in the short run. However, coefficients for the desired output growth and savings are statistically significant and positive.
The results of both long-run and short-run estimated functions show statistical significance of the effect of either type of financial development on investment. Therefore, there is a confirmed accelerator-enhancing effect of financial development on investment. Specifically, market-based financial development has a positive effect on investment in the long run, while bank-based financial development has a negative effect on investment in the short run. This implies that an increase in market-based financial development leads to an increase in investment only in the long run.
On the other hand, an increase in bank-based financial development leads to a decrease in the level of investment in the short run. These relationships are based on the attestation that both types of financial development affect investment through output changes (accelerator effects).
Consequently, bank-based financial development has a negative accelerator-enhancing effect on investment in the short run, while market-based financial development has a positive accelerator enhancing effect in the long run. Given the results, policy should focus on encouraging and expanding market-based financial development so as to positively impact investment in the long run.
Savings is statistically significant and positive, both in the short run and in the long run. The desired output growth was only found to be significant and positive in the short run. Therefore, savings are a positive determinant of investment in South Africa, both in the long run and in the short run, while the desired output growth has only positive short-run effects. The real interest rate was found to be statistically insignificant, both in the short run and in the long run. The coefficient for the ECM (-1) is negative and statistically significant, as expected. The estimated model passed all the diagnostic tests (see Table 5 ) performed for serial correlation, functional form, normality, and heteroscedasticity. In addition, the Cumulative Sum of Recursive Residuals (CUSUM) and the Cumulative Sum of Squares of Recursive Residuals (CUSUMQ) in Figures 1 and 2 , respectively, shows that both models are stable and confirm stability of the longrun coefficients for the regressors at the 5% level of significance. 
Conclusion
This paper investigated the accelerator-enhancing effects of bank-based and market-based financial development on investment in South Africa between 1976 and 2014. Financial development was split into bank-based financial development and market-based financial development. Amongst other variables, composite indices for bank-based and market-based financial development indicators were used as explanatory variables. The ARDL bounds testing procedure was employed to evaluate the relationship between investment and financial development. Both types of financial development were found to have statistically significant effects on investment. Market-based financial development was found to have a positive effect on investment in the long run, while bank-based financial development had a negative effect on investment in the short run. These results imply that, in South Africa, bank-based financial development has a negative accelerator enhancing effect on investment in the short run, while market-based financial development has a positive accelerator enhancing effect in the long run. In other words, the impact of financial development on investment is determined by changes in desired output. These results imply that it is market-based financial development rather than bank-based financial development that plays a significant, positive, long-run role in propelling South Africa's investment.
